tudents in foreign language classes usually experience various difficulties in finding library materials in the languages they study. 1 One of the most intractable problems confronts readers of Russian, since records they want to access have been modified (i.e, romanized) by transliteration or transcription into the Roman (English) alphabet. Transliteration is a process in which each character of the source language is converted into a character of the target language; for example, Russian crryTHHK (companion, satellite) becomes sputnik. Transliteration needs to be distinguished from transcription, in which the sounds of the source words are conveyed by letters in the target language. For example, an English transcription of former President Mikhail Gorbachev' s name would have to be Gorbachoff, to reflect the way it ·is pronounced in Russian.
2
There are several different transliteration systems for Cyrillic script used throughout the world. Most of the currently used systems are based on graphical and/ or phonologic similarities between Cyrillic and the target language. However, not all transliteration
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or transcription is systematic. Both transliteration and transcription depend on the source and target language, and differ from case to case (see table 1) . A searcher has to be aware of the array of variations in transliteration schemes, particularly if the search is being done in more than one database. 3 A transliteration scheme that is systematic does not necessarily have a broad application. For example, the transliteration scheme used by Physical Review is intended for scholarly application. The Library of Congress transliteration is intended for the general user and is standard for most academic libraries in the United States. Recently, the LC transliteration system in its simplified form (without the diacritics) has been appropriated by various scholarly publishing organizations. 4 Since these problem areas could affect the student's academic performance, it is important to question the effectiveness of transliteration as a method for bibliographic control and its usefulness for the user. This phenomenon has been analyzed during the past years by several authors, although no research has been done involving actual users. 5 -9 This study tries to fill this gap by investigating whether bibliographic searches for transliterated Russian titles or names are May1995 difficult for someone who knows the Russian language or at least the Cyrillic alphabet. The data for this research were gathered using three-part tests. These tests were distributed among Russianlanguage students at the University of Florida, Florida State University, and the University of Illinois at Urbana-Champaign during the period 1990-1993.
BACKGROUND AND LITERATURE REVIEW
Several Cyrillic transliteration schemes have been proposed on the local, national, and international levels at various times. Some were attempts at correcting and improving existing schemes. Others came up with new proposals, such as Dekleva' s Uniform Slavic Transliteration Alphabet (USTA) that consisted of ninety-seven graphemes combining Roman letters and diacritical marks.to,u It was never adopted, however, probably because its features were unfamiliar to both English-and Slavicspeaking readers.
Because the number of Roman letters in the English alphabet is less than the number of Cyrillic letters in the Russian alphabet, most of the transliteration systems have to resort to the use of diacritics or letter combinations to achieve a com- 15 A Russian name beginning with 11 might be transliterated into ia, ja, or ya with major retrieval problems unless the conversion system is known. A further problem is that certain phonemes characteristic of Slavic languages cannot be written unambiguously as a single Roman letter (assuming English pronunciation). 16 The Library of Congress offers a separate transliteration table for every Slavic language written in Cyrillic scriptsY This can lead to more inconsistencies. For example, Q is used when transcribing Ukrainian e and old Russian-B. That is, the same combination of Roman letters is used for two completely different Cyrillic letters! The user has to know or recognize the original language in order to find the corresponding transliteration when searching the library's online catalog.
Readers of non-Roman documents usually want to see the original script, because it is more familiar to them than the romanized version. 18 Recent developments in computer software and standards will eventually do away with this limitation. 31 -34 In the past, research and formulation of standards for the automation of non-Roman scripts was slow and fragmentary. In addition, the library community developed its own standards in isolation from the standards-making of the computer ind ustry. 35 These standards were incorporated into USMARC and UNIMARC. 36 ,3 Today, there is a new universal multiscript character set, International Standard ISO/IEC 10646. 38 The Unicode™ character set, which is code-for-code identical with ISO /IEC 10646, is being implemented in products from leading computer companies. 39 The advent of this new standard facilitates the development of global software capable of processing any script. No longer will libraries have to develop systems on their own; many of the features needed for multiscript processing will be included in the standard package or can be added easily. This will be a boom to the users of various non-Roman scripts. Service to the user and provision for the most direct access to dissimilar documents (i.e., documents not in the predominant script used by the library) need to be seen as the prime responsibilities of libraries.
Pretest

RESEARCH DESIGN AND METHODOLOGY
A sample of 50 Russian language students was randomly chosen from the Department of Germanic and Slavic Languages and Literatures at the University of Florida during the spring semester of 1991. None of the students was familiar with the LC transliteration table. The data were collected using three tests consisting of a list of titles and proper names in Russian. The students were then asked to transliterate the Russian items on the list. The objective of these tests was to determine: Test AHow correct are the students' searches without the knowledge of the transliteration table and what are the problems involved? Test B-How correct are the students' searches after receiving instruction and practicing the transliteration in the library? Another test (C) consisted of retrieving and locating at least three items-one title search, one author search, and one journal search. Most of the students visited the library, located the items, and brought back the call numbers and the location codes of the materials requested. Test B was then given to the students after they practiced what they learned from my instruction.
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I tried to ascertain whether they still had problems and how much they had improved. After the data were statistically analyzed, the findings showed that without the knowledge of the LC transliteration practice of Russian letter .R by a, for example, 80 percent of the students chose ya, whereas only 7 percent were correct. When students had to deal with Russian Ill (phonetically very similar to English sh), 91 percent were successful even without knowing how to transliterate. It is likely that any grapheme transliterated by a letter combination for which the English pronunciation does not resemble the Russian sound becomes a barrier to access. This pretest concentrated on transliteration of only 7 letters-those for which transliteration could be problematic: .R,IO, Q, ~. H:, x, and )1(. None of the students was able to transliterate all 7 tested letters correctly (the average correct score of the tested individuals was only 1.1 correct out of 7). The instruction and approximately one week practice resulted in an overall improvement in the scores for the individual letters (the average score increased to 4.3 out of 7). Results of a paired t-test indicated that the improvement of the test scores is highly significant (t = 0.001). Finally, only 14.6 percent of the students were able to transliterate all 7 letters. 40 
Actual Research
Because the sample size was rather small and the Department of Germanic and Slavic Languages and Literatures at the University of Florida offers only undergraduate classes in Russian, inferences from the data analyses were limited and showed a high degree of uncertainty. To get a more reliable picture of the problem, the study was extended to include more students from Florida State University and the University of Illinois, including graduate students. One hundred forty-five undergraduate and graduate Russian language students from these three universities were the sample size for the actual research. The randomly selected students were tested by the use of three specifically designed tests and a questionnaire. Tests A and B were similar to those used in the pretest, consisting of a list of Russian proper names and titles in an (ideally) isomorphic representation of the title pages of several actual documents in the Cyrillic alphabet. 41 In both tests, special attention was given to those graphemes that cannot be rebuilt reversibly and to those that are difficult to transliterate: n,10, u., 11\, H:, x, and 11<.
Test A was intended to investigate how successful the students would be in searching and retrieving transliterated records without any instruction. This also showed how well the library had been preparing students in the past. Test B was given to the students after they were instructed in the use of a transliteration table. This transliteration table was a simplified form of the LC transliteration table for the Russian language without the diacritical marks. (Diacritical marks are generally ignored in OPAC indexing.) The results would indicate whether there was significant improvement or whether there were still residual problems. Test C included both transliterated titles and proper names where no part of the original data remains unchanged, and the matching process can become cumbersome. This is exactly how the student would find the bibliographic data on an OPAC display screen in the library. The students had to show how they were able to decode, reverse, match, and identify the names of authors or titles of works back into the Cyrillic script. In other words, the users had to match each letter of the romanized script with the original alphabet equivalent. For a reader familiar with the language and the original script of the work, the transliteration could be a serious obstacle resulting in partial or even total loss of information. This test, therefore, tended to indicate the obstacles in the matching process.
At the end of the testing, each student was asked to fill out a questionnaire. This questionnaire was developed to assess not only transliteration use but also primary library use patterns and utilization of collections, services, and facilities
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I by Russian-language students. Basic demographic data such as number of years in school were collected as well. Additional information about the users (education, library use, problems with online searching, their personal opinions, etc.) was used in interpreting the tests. For example, if the student did not use the library often, the probability in making errors in online searching might be relatively higher. The ·Russian-language students were asked:
• whether they use library services;
• whether they were familiar with the library's online catalog/OPAC; • whether they had problems with retrieving English bibliographic records; • whether they had problems with retrieving Russian bibliographic records; • whether they were familiar with the LC transliteration table; and • whether they would prefer using and displaying the Cyrillic alphabet, etc. The data were compiled, tabulated, and analyzed using the statistical software JMP, version 2.0 for the Macintosh.42
FINDINGS
Success-Failure Report
Test A. Students transliterated a list of selected titles and names in the Russian language with no prior instruction and no transliteration table provided. Students had to create their own search structures depending on whatever knowledge of Russian phonology and orthography they had, making use of their own concept of transliteration. In some cases, the result was a combination of translation, transliteration, and transcription. Out of 145 students who took test A, 14 partially translated the Russian words into English instead of transliterating them. Table 2 shows the frequency distribution of number of mistakes by the number of students who made them. There were 93 letters (19 For a reader familiar with the language and the original script of the work, the transliteration could be a serious obstacle resulting in partial or even total loss of information.
Test B. Test B consisted of 82letters (in 16 words) which included words similar to the ones used in the first test (for example, in examining the soft vowel n, test A included the word nepaan and test B had the word coapeMeHHan). Table 2 showed the frequency distribution of mistakes by the number of students who made them. The table shows that the library instruction and practice resulted in a clear overall improvement. Twenty students transliterated all 82 characters without any mistakes, followed by 59 students who made fewer than 6 mistakes in their search structure. This constituted the largest student unit, forming 43 percent of the total sample. Only one person had all 82 letters wrong. The average number of mistakes made was 8.9.
Special attention was given to the letters that either cannot be rebuilt reversibly and to those that must be transliterated by letter combinations. These letters were n,IO, ii, Q, w, x, )1(, q, and I.Q. The results for these letters are compiled in figure 1 . In the comparison of the two tests significant improvement is seen. It also becomes clear that the students are dealing with two groups of letters: those that represent sounds similar to the ones encountered in the English language and those that represent sounds that are alien to English speakers. The improvement in the second group is more impressive than that experienced in the ·first group. The first group consists of the letters Q, q, and w, whereas the second group is formed by'IO, n, ii, x, )1(, and I.Q. In the first group the average improvement after instruction is almost negligible; in the second group it is always more than 27 percent. It also seems that the vowels are more difficult to transliterate than the consonants. A good example of the problems in transliterating Cyrillic letters is given by the
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Comparison of Test A and Test B for the Letters Jl, 10, u;, III, X, .IK, q, I..Q, and .ti letter 10. In modern American English there are several ways one could write this sound, including ewe, yu, you, or even u. In fact, the version used by LC "fil" is counterintuitive, because there seems no relation between the transliteration and the everyday "sound" of the Cyrillic letter.
Test C. After instruction, test C was given to the students as well. This test included a list of transliterated Russian titles and authors' names. If a student were to search a book written in a Cyrillic script in the online catalog, this would be the way in which it would display. The user then would have to match the transliterated information with its Cyrillie version and reestablish the text in its original characters to determine if a given record matches the one sought for.
The reconstruction or back-transliteration can be performed only between two alphabetic scripts and depends on the rules governing the relationships between the letters of these two scripts. 43 Applying the rules of transliteration in reverse can cause some difficulties since this process involves at least three different stages: (1) the user must know how the word appears in the original (i.e., Cyrillic) alphabet; (2) the user needs to know how to use the transliteration rules; (3) the user should be skilled in recognizing that this transliterated information does indeed match its original equivalent. Obviously, users will discover this only if they apply the back-transliteration. An additional step would be needed in dealing with proper names, especially those used in Western languages (e.g., Baker) as well as adjectives derived from proper names (e.g., Copernican theory). For example, when a user deals with a transliterated text from Russian alphabet where the name "Brown" is included, the user needs to know how this name is spelled in its original (in this case English script). In addition, the user needs to be aware that the Russian version will be BpayH. Cyrillization of foreign names is frequently done by phonological transcription, not by transliteration since the latter would result in an unintelligible and unpronounceable result to a Russian reader. Back-transliteration of "BpayH" could also refer to a German author "Braun," but for the English language, the user needs to know the correct spelling of the name. This example clearly demonstrates that back-transliteration and/ or retranscription is sometimes impossible without tracing the identity of the original name and its spelling. Figure 2 shows the frequency distribution of mistakes made by students. on test C. The data were collapsed into 16 groups showing that after instruction, 3 students did not make any mistake in reversing the transliteration process.
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The largest group, consisting of 20 students, made 3 mistakes while only 5 students made as many as 16 to 17 mistakes.
Cyrillization of foreign names is frequently done by phonological transcription, not by transliteration since the latter would result in an unintelligible and unpronounceable result to a Russian reader.
Another factor examined in test C was the total number of mistakes that students made individually for each Russian letter. This analysis is shown in table 3, where as predicted, the letters 10 and n, (represented combinations of two Roman letters when romanized) caused a lot of trouble. The most misunderstood letter was 11 (140 mistakes), followed by hi (94) and i1 (80). The underlined parts of the following words show where the students made most mistakes on test C: A1-14peii. .[xoHTOB, Coq>J::Ul, Aape.u Map11.1:1 Me411'111; c6opHHK q>aHTaCTH'IeCKHX npHKA!Q'IeHWi, 3aKoH npyno.4hl. The word "npHAJO'Iei-mii" was the most difficult for students to transliterate. The transliterated word "prikliuchenir" is the genitive plural of "npHKAID'IeHHe" (in English adventure). Since the R~ssian language changes its noun endings in particular cases, the user needs to take this into consideration when transliter- demonstrates that the users attempted to base their transliteration on both orthographic and phonetic rules at the same time. In practice, it could mean that all bibliographical transliteration systems contain some elements of phonological transcription that are based on the historical habit of pronouncing certain letters in a certain way. These habits are probably acquired in childhood, and it is just as difficult to change them as any other phonetic attributes of articulation such as stress, pitch, and intonation. The study shows that the students tend to transliterate according to the spelling and pronunciation convention governing their own (i.e., English) language.
Questionnaire
Undergraduates comprised the largest group of students (79 percent), and, of these, 40 percent were seniors. The remaining 21 percent were primarily graduate students. Only 1 percent of the group were Ph.D. students. Thus the data gathered in this survey represent primarily undergraduate students' patterns rather that those of the total Russian-language student population (see table 4 ).
One of the first questions the students were asked in the survey was "Do you use the library services?" In response to this question, 9 percent of the students said that they did not use the services offered by the library while 85 percent answered yes. Nine st.udents (6 percent) did not answer the question at all.
Additional analysis of the relationship between the familiarity with the online catalog and the students' years in school is shown in table 4. Based on the frequency distributions, it was expected that students who spent more years at school would be more familiar with the library online catalog and the concept of bibliographic access. Table 4 shows this to be primarily the case. Of those students who were freshmen, only 35 percent said that they were familiar with the online catalog, while 65 percent of graduate students and 100 percent of doctoral students reMay1995 ported that they were familiar with the online catalog in the library.
Another question of the survey dealt with the students' experience of problems in the retrieval of Russian bibliographic records. Table 5 shows that 37 students (26 percent) answered that they "sometimes" had problems, followed by those who did not know (28 = 19 percent) and those who answered no (27 = 19 percent).
When answering the question "What kind of problems did you have in retrieving a Russian bibliographic record?" 48 (33 percent) students indicated transliteration as a major problem (table 6) .
One question also dealt with students' familiarity of the transliteration system. Table 7 indicates that 73 respondents (50 percent) indicated that they can search Russian materials with the help of the transliteration table. Those who felt that they could search witJ:lOut a table numbered 40 (28 percent) and 2 students (1 percent) said that they could not search at all.
To find out students' opinion about possible use and display of the Cyrillic alphabet in their online search, the following question was asked: "Do you think that it would be easier for you if you had the option of using the original Cyrillic alphabet in your search?" The majority of the Russian-language students (105 = 72 percent) answered yes.
IMPLICATIONS
The intent of this study is to examine the public reaction to online retrieval of material involving Cyrillic script trans- 
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character set has been developed. Perhaps academic libraries will eventually acquire systems based on this new standard. Implementation of this sixteen-bit character encoding that can represent the principal written languages collected qy American academic libraries, would mean a revolutionary change in serving foreign language students. It is up to the librarians, developers, and programmers to make the change.
